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Attracted by the desire to cut cost and improve performance continuously, managers across the continents are showing interest in outsourcing their Information Systems. Influenced by this global trend, Indian firms, e.g., Bharti Telecom, Ballarpur Industries, Bank of India and many others have followed the path of extensive outsourcing of their IS services. However, while there is optimism regarding the benefits of outsourcing, there are also concerns regarding security issues, technological obsolescence, vendor captivity, risk assessment in IS outsourcing relationship and so on which require serious consideration in deciding on IS outsourcing,
Outsourcing is a complex decision process, which is the interplay of various internal as well as external environmental factors. The concerned manager has to factor various dimensions, both short term and long term. Strategic alignment of business and information technology dimensions influence IS outsourcing strategy. Further, outsourcing drivers would also influence the IS outsourcing decisions in any organization. The manager therefore needs to identify various factors and also measure the intensity of each factor influencing the outsourcing decision.
In this paper, Analytical Hierarchy Process (AHP)-that has been used extensively in complex decisions and situations where hierarchical structure in factors are involved in decision goals-has been applied for analysing the IS outsourcing decisions. The.key outcome of the study are as follows:
• High IS outsourcing is the preferred strategy over low and selective IS outsourcing strategy.
• Strategic alignment of business and information technology emerges as the most important factor followed by the medium-term impact of outsourcing in deciding the degree of IS outsourcing.
• Among the sub-factors, business strategy is the most important factor in deciding the IS outsourcing degree, and its role is maximum in high IS outsourcing option. The second most important decision element emerges to be outcome-based performance.
• Among the business drivers, focus on core operations comes out to be the most important outsourcing driver.
While the illustration in this paper tries to cover broad factors, it gives flexibility to practitioners to account for different sub-factors under these factors. The application of AHP using these broad array of sub-factors would lead to a decision model and customized solutions for the IS outsourcing in the particular situations.
O utsourcing of Information Systems (IS) functions is increasingly being used as an IS strategy to get a better output from the IS infrastructure and at the same time to help companies focus on their core business activities. The outsourcing market reported to be US$ 120 billion in 2002, $177 billion in 2003, and estimated to be over $236 billion in 2007 (Wang and Yang, 2007) and $ 253 billion in 2008 (Gonzalez, Gasco and Llopis, 2006) has ensured that it attains extensive, on-going, and worldwide business attention. The drive to cut cost and improve performance continuously, has led to IS outsourcing gaining tremendous momentum in the past few years. Corporations in North America, Europe, and Australia have led the way in IS outsourcing in the world, and subsequently, the leading IS vendors are now entering the other markets too. This trend is expected to spread to the booming AsiaPacific region as well. Such global trend has also influenced firms in India where outsourcing of IS services has started catching up. Bharti Telecom, Ballarpur Industries, Bank of India and many more companies in India have followed the path of extensive outsourcing of their information systems services. However, concerns have been expressed by various authors on security issues (Khalfan, 2004) , long-term negative impact due to restructuring in outsourcing (Florin, Bradford and Pagach, 2005) , technological obsolescence, vendor captivity, risk assessment in IS outsourcing relationship (Adeleye, Annansingh and Nunes, 2004) and so on. Thus, on the one hand, while there is optimism on the benefits of outsourcing, on the other hand, there are concerns, which require serious consideration in deciding on IS outsourcing.
It is important first to understand the meaning of IS outsourcing and the related terms. Information Technology (IT) is the enabling mechanism that facilitates the processing and flow of information, as well as the technologies used in the physical processing to produce a product or provide a service. Information System (IS) refers to the flow of information in an organization and between organizations, encompassing the information the business caters, uses, and stores. Information System is the combination of Information Technology (hardware, software) and its applications, which also incorporate the human aspects. However, IS and IT are used interchangeably; in the industrial context, for instance, many managers usually use the term IT while they may be actually referring to IS. Since management of IS involves the constituents of IT as well as functions that come under the purview of information systems, this paper would consider IS as the domain of functions for the purpose of outsourcing them.
Outsourcing may be defined as the procurement of products or services from sources that are external to the organization (Lankford and Parsa, 1999) . The meaning of IS outsourcing has evolved over time. Traditionally, it referred to the conditions under which the company's data were processed at an external computer service bureau. However, with time, the concept and definition have become blurred (Fink, 1994) . A 1991 American survey of chief information officers concluded: "There is little precision in the term IS outsourcing. Some respondents use the term to mean 'farming out any task, service or function,' while others use it to refer exclusively to the data centre utility outsourcing. Martinsons (1993) defines IS outsourcing as the act of subcontracting all or part of the IS function to an external vendor as an alternative to relying solely on in-house resources and capabilities. Loh and Venkatraman (1992) perceive IS outsourcing as the significant contribution by external vendors in the physical and/or human resources associated with the IS-related infrastructure and processes. Takac (1994) includes the ownership dimension to IS outsourcing defining it as 'transfer of IT-related assets from the user to vendor and simultaneously the vendor taking over the complete responsibility for the outsourced IT activity. ' Grover, Teng and Fiedler (1993) define IS outsourcing as the practice of handing over part or all of IS infrastructure to external service provider(s). This definition includes: applications development and maintenance, systems operation, networks/ telecommunications management, end-user computing support, systems planning and management, and purchase of application software, but excludes business consulting services, after-sale vendor services, and the lease of telephone lines (Grover, Cheon and Teng, 1994) . Hence IS outsourcing would refer to the use of external vendors performing internal organizational activities related to IS infrastructure. Functions and activities to be outsourced may vary from desktop maintenance, server management, network management, application design and development, and facility management to vendor management, user training, and total IS outsourcing.
TYPES OF OUTSOURCING OF 'IS' SERVICES
There are many ways of examining IS services for the purpose of outsourcing. For example, IS functions are generally classified as systems operation and software development (Aubert, Rivard and Patry, 1996) . Alternatively, they may be classified as:
• System integration • Facility management • Contract programming • Software support • Network maintenance • Minicomputer/ Mainframe/ Workstation/ PC maintenance
Alternative types of IS outsourcing (Apte, 1990; Apte and Winniford, 1991; Loh and Venkatraman, 1992; Grover, Cheon and Teng, 1994) are as follows:
• Complete IS outsourcing: It involves the transfer of the entire computer and communications centre, together with the related IS personnel from the service receiver to the service provider.
• Facilities management outsourcing: The service provider has a significant role in operating the technological resources of the service receiver to operate its complex IS data centres. • Systems integration outsourcing: A single service provider-the system integrator-is contracted to manage the installation and operation of the integrated systems and the system integrator assumes the overall responsibility for the quality and performance of the multi-vendor environment.
• Time-sharing outsourcing: It was practised in the late 1950s with mainframe computers. In this type of outsourcing, the receiver's IS personnel simply buy computer time from the service provider in order to perform the relevant tasks.
There may be two forms of outsourcing: capacity outsourcing and non-capacity outsourcing (Fill and Visser, 2000) . Capacity outsourcing refers to activities which are also executed by the outsourcing company apart from the company itself. The reason for capacity outsourcing is that internal production facilities become temporarily insufficient due to seasonal demand swings. Non-capacity outsourcing concerns the outsourcing of activities, which are no longer pursued by the organization itself. Mylott (1995) views outsourcing in terms of full outsourcing, selective outsourcing, and everythingin-between outsourcing. Outsourcing can be considered as a continuum. At one extreme, it can be seen as hiring temporary services from outsourcing vendors, and at the other end, the complete responsibility for designing, building, and maintenance of IS infrastructure can be outsourced. In the middle are various forms of consultancy and skill provisions (Fill and Visser, 2000) . Lacity, Willcocks and Feeny (1996) have categorized IS outsourcing into four groups depending upon the extent to which a company relies on the outsourcer for its IS activities:
• Total outsourcing transfers IT assets, leases, staff, and management responsibility for the delivery of IS services from internal IS functions to third-party vendors, which represents at least 80 per cent of the IS budget.
• Total insourcing retains the management and provision of at least 80 per cent of the IS budget internally after evaluating the IS services market. Included in the definition of insourcing is the buying-in of vendor resources to meet a temporary need, such as programmers in the later stages of a new development project or management consultants to facilitate a strategic planning process. In these cases, the customer retains responsibility for the delivery of IS services; vendor resources are brought in to supplement internally managed teams.
• Selective sourcing locates selected IS functions with external providers while still providing between 20 per cent and 80 per cent (typically 24 %) of the IS budget. The vendor becomes responsible for delivering the result of the selectively outsourced IS activities while the customer remains responsible for delivering the result of the insourced IS activities.
• De facto insourcing uses internal IS departments to provide products and services that arise from historical precedent, rather than from a reasoned evaluation of the IS services market.
DECISION FACTORS IN 'IS' OUTSOURCING
While there is a clear consensus in the literature on the importance of outsourcing decision and some guidance on the factors that should be considered such as cost analysis, supplier influences, changes in efficiency and effectiveness, core competency, and other strategic perspectives, there are a few practical accounts of a methodical approach to the outsourcing process. Literature survey reveals that there have been a few attempts to provide some methods to guide the outsourcing process. Quinn and Hilmer (1994) have identified issues such as costs, core and peripheral activities, supplier relationships, and technologies which should be considered in any outsourcing decision without proposing a framework that would guide the outsourcing process.
McIvor (2000) proposed an outsourcing framework having a four-stage analysis to assist companies in the formulation of an outsourcing decision. It tries to incorporate the core competency, value-chain, and supply base influence issues in outsourcing decisions. However, it provides very limited information on the factors relevant to the different stages of decision-making that may be important for such decision situations. Loh, (1994) suggested a model for outsourcing that considered costs associated with various factors pertaining to management resources such as time, decision-making, procurement bargaining, and processing. While the model included various cost factors associated with the management of the company, it ignored the impact of other issues such as strategic role of IT in the company, organizational culture, government regulations, and project characteristics in outsourcing. A study was undertaken through the questionnaire survey and interview to identify the important factors in IS outsourcing decisions in Indian banks. The results of questionnaire survey led us to identify some decision factors important for Indian managers in handling the outsourcing dilemma. Following factors were identified as playing a major role in outsourcing decisions as derived from the study:
• IS strategic alignment which is governed by o Business strategic orientation o IS strategic orientation • IS outsourcing degree (low, selective and high) • Impact of IS outsourcing (short, medium, and long term) • IS outsourcing drivers
The study shows a significant improvement in the shortterm impact in terms of efficiency, service level, and cost savings with the increase in the degree of IS outsourcing. However, at a very high degree of outsourcing, though there is improvement in these impact variables, it may not be significant. A similar trend is reported for the medium-term impact in the form of outcome-based performance, IS controls, and risks. For long-term effects, the results show that outsourcing promotes building of core competence in banks. Banks that have outsourced more have reported higher core-competence skills than those banks that have outsourced lesser of their information systems. However, in the long-term, outsourcing may not facilitate learning competence in banks. In the case of limited outsourcing, learning competence tends to increase in banks as outsourcing increases, but at high outsourcing levels, it shows a declining trend. Having found these factors from the questionnaire survey, further qualitative insights were sought in the form of expert opinion on these decision factors and development of confidence on the results derived from the survey. For this, three experts representing outsourcing vendors, one outsourcing consultant, and eight senior bank managers who were handling IS outsourcing in their respective banks, were identified and interviewed on issues such as customer requirements and offerings, competition, market forces in banking sector, information technology issues, outsourcing of information systems services, and outcome of IS outsourcing for the bank. The synthesis led us to believe that business strategies of banks are driven by various factors such as customer, competition, technology, internal dynamics, and strengths and weaknesses of the bank. The business strategies then guide the IS strategies which further lead to developing the IS outsourcing strategy including the extent of outsourcing. Finally, outsourcing is related to the business outcome, which may be categorized into three groups according to time span: short-term, medium-term, and long-term. A synthesis of the interviews with these experts is depicted in Figure 1 .
APPLICATION OF AHP FOR 'IS' OUTSOURCING DECISION
As explained above, the three outsourcing options deliver different impact levels in the short, medium, and long term. Therefore, it was desired to evolve a mechanism wherein a trade-off of the three types of impact could be arrived at to get the best final results. Further, IS outsourcing is a complex decision and depends upon not only the expected impact in the short, medium, and long term but is also linked to IS alignment, business strategy, IS strategy, and outsourcing drivers as mentioned in the proposed IS outsourcing framework. It is important to consider the role of these factors so as to arrive at the best decision alternative for IS outsourcing. Hence IS outsourcing decision comprised of a chain of hierarchy of a few factors, each factor contributing towards the final decision of choosing the degree of IS outsourcing. Analytical hierarchy process (AHP) was selected to guide us in choosing the right degree of IS outsourcing.
The analytical hierarchy process (AHP), developed at the Wharton School of Business by Thomas Saaty, allows decision makers to model a complex problem in a hierarchical structure showing the relationships of the goal, objective (criteria), sub-objectives, and alternatives. Vaidya and Kumar (2006) have reported 150 application papers using AHP in different decision situations. It has been used in various situations of decision making including in environment impact assessment (Ramanathan, 2001) ; choice of best irrigation methods (Karami, 2006) ; and group decision making situations with non-equivalent importance of individuals in the group (Beynon, 2005) . AHP can be used to tackle complex problems of choice and prioritization and has been applied to outsourcing (Yang, et. al., 2007; Wang and Yang, 2007; Hafeez, Malak and Zhang, 2007) .
AHP employs both quantitative and qualitative approaches to solve decision problems. Qualitatively, a complex problem is decomposed into a hierarchical structure. Quantitatively, it adopts pair-wise comparisons to rate the decision elements. Further, AHP employs redundant comparisons to ensure the validity of judgments. It also provides a measure of inconsistency for discarding inconsistent judgments (Lam and Chin, 2005) . The AHP method includes three steps: the first step involves constructing the hierarchy; second, calculating weights of elements at each level of hierarchy; and finally, computing the weight of each decision alternative. The AHP process is explained below in details.
Step1: Constructing the Hierarchy
A complex decision problem is decomposed into subproblems and is shown as hierarchy. Normally, the elements in a level of hierarchy should not exceed seven, since it may be difficult for a human being to deal with more than seven things (Yang and Huang, 2000) . At the top of the hierarchy is the goal, which in this case is, choosing the degree of IS outsourcing. The lowest level in the hierarchy represents the choice or decision alternatives (in this case, choice of low or selective or high IS outsourcing). Elements in between the hierarchy at different levels represent factors and the sub-factors that are associated with the decision for the goal.
Step
2: Computing the Weight of Elements at Each Level
This stage would involve three steps: paired comparison, computing a vector of priorities, and finally, measurement of consistency.
Paired comparison:
The elements in each level of the generated hierarchy as in Step 1 are compared in terms of their importance to the given criteria which is immediately above this level in the hierarchy. This involves n(n-1)/2 options in comparison to n elements. The numbers used for comparison are 1/9, 1/8, ……..1/2, 1, 2, 3, …..9. If C 1 , C 2 , …..C w are the set of criteria or attributes, the quantified comparisons on pairs C i , C j ,… can be represented by an n x n matrix as: A= (a ij ), (i, j = 1,2,..n) and if a ij = 1/a, and a ij = 1 if i=j Computing a vector of priorities: The principal eigen vector, which becomes the vector of priorities when normalized, can be calculated. Its formula is:
A w = λ max w, λ max is the largest eigen value of A, w is the eigen vector. Measuring consistency: A measure of consistency of the given pairwise comparison is needed. Consistency is achieved when a ij . a jk = a ik . It provides a measure of the probability that the matrix has been filled purely at random, and 0.1 is the accepted upper limit for consistency ratio (CR).
Step 3: Computing the Weight of Alternatives
The weight of elements at each level is computed after computing the weight at its immediate next higher-level elements. Once the lowest level is reached, the overall ranking can be obtained by adding the results of the weight criteria multiplied by the weight of alternatives. For example, the relative importance of m alternatives have to be established by n criteria. Let C i (i= 1,2,…,n.) be the weight of criteria I, P ij (j= 1,….,m) be the weight of the alternatives j with respect to criteria i. The magnitude of the relative importance of alternative j (R j ) is
R j s can then be used to rank alternatives.
AHP is used here to guide the managers in determining the degree of IS outsourcing while considering the major decision factors of the outsourcing framework that has been suggested earlier. The decision factors were derived from the earlier survey results and interviews with experts. To apply AHP, eight IS experts were involved. Six of these experts held senior positions in banks and two were IS consultants (Table 1) . The following discussion gives the details of the experiences of these experts.
DISCUSSION
Experts were involved in obtaining data on the relative importance of the decision factors of the goal, i.e., to determine the degree of IS outsourcing. Further, AHP is used here to prioritize the major decision factors of the above-mentioned outsourcing framework. ExpertChoice software, which is based on AHP, is used to analyse the data collected. To undertake these objectives, AHP process is performed and can be explained in four steps.
Step I: Structuring the Hierarchy of Decision Factors
The complex problem of selecting the best option among the three levels/degree of IS outsourcing is decomposed into a multilevel hierarchical structure as shown in Figure 2 . The first level is the goal, i.e., to select the degree of IS outsourcing. The second level is the category of factors: IS alignment; short-term, medium-term, and long term impact; and outsourcing drivers. The third level further decomposes these factors into sub-factors as shown in Figure 2 . Below is given a brief description of these factors and sub-factors.
Information Systems Alignment
In today's business environment, IT plays an integral role in any business organization. In fact, there is a very thin line between business and IT. IT drives businesses by way of enabling and facilitating processes through the use of powerful IS tools. Information technology itself becomes an important part of business strategy (Aubert, Rivard and Patry, 2004; Paisittanand and Olson, 2006) . Hence information systems policy in any business organization is the outcome of the strategic business orientation and strategic orientation of its information systems. Strategic alignment of business strategy and IS strategy may result in a structure where synergies between the organization's internal capabilities and the external IS outsourcing vendor's strengths are created. For example, a company may outsource a variety of IS functions, ranging from PC maintenance to network management and data centre management, and retain the role in system design. Depending upon the level of skills required in the area of information systems which constitute of knowledge in functional domain as well as knowledge of IT, IS functions may be categorized into three levels as system design, system development, and system maintenance.
System design activities usually consist of the requirements of the company in its business environment and are guided by the processes of the company. As the reli- ance of business process on Information Systems has increased due to extensive use of IS tools, the divide between management skills and IS has thinned out. However, such functions are strategic in nature and it may not be advisable to outsource them totally ( Figure  3 ). The company should have an overall control in deciding the structure of the system and only those activities that implement the system design capabilities should be outsourced. In-sourcing/Co-source
Low High

Management Skills
Depending upon the extent of IS skills available inhouse and other factors such as security of information, the company may decide to outsource IS functions such as system development and system maintenance activities. An effective IS system is the outcome of a visionary but practical business strategy and IS strategy. Blending business strategy with IS strategy leads to the strategic alignment of the Information Systems and provides a roadmap for the organization. This is an iterative process and is performed till an optimum level is arrived. The factors that constitute IS alignment are:
• Management of IS capabilities: These would be a combination of the capabilities that are generated inhouse and the capabilities that are procured through the outsourcing relationship.
• Extent of IS penetration: While IS facilitates business processes, over-use of IS may not give optimum benefits. Thus managers need to identify the extent of IS usage in their concerns that would yield optimum results.
• Core competence skills: They are identified along with the auxiliary skills. These are developed and maintained keeping in view the market requirements.
• Project management capabilities: They are required for different stages of software project management in system analysis, system design, development implementation, and system maintenance in the outsourcing relationship environment.
• Vendor management for outsourcing: Strong vendor management skills are desired for developing the strategic relationships with outsourcing partners and effective implementation of outsourcing process. 
IS skills High Low
Such personalization of customer treatment is strongly dependant upon the extent of IS tools used as e-CRM, data warehouses, online analytical processing (OLAP) systems along with the IS infrastructure required for online transaction processing (OLTP). In such cases, where the number of transactions as well as the product and service variations are high, extensive use of IS tools become imperative (Figure 4 ). 
Process Improvement Focus
Further, it is important that companies also foresee, identify, and build newer competencies that would keep them ahead of competition as well as maintain the current position. Some of the major factors that represent business strategic orientation for outsourcing decisions are mentioned below:
• Core focus: Companies need to identify the core focus in their business conditions and correspondingly identify the skills required to cater to core focus area of business operations. The skills may be further categorized into two sets: Core competencies and Auxiliary skills. It is advised to build upon the core competence skills and outsource to acquire the auxiliary skills.
• Learning competencies: Companies need to keep track of changes in customer requirements and market trends and accordingly build skills for future requirements. This requires the companies to maintain a conducive working environment that facilitates learning on continuous basis in order to upgrade skills and acquire newer skills.
• Devising, measuring, and monitoring performance metrics spanning over short, medium, and long term: With outsourcing approaches, the structure and job descriptions change and hence companies should invest in devising new metrics for measuring new performance parameters and measure these in terms of its effects in short, medium, and long term.
Business Strategic Orientation
Today's organizations survive and compete based upon their competitive strengths. The core competence approach, as proposed by Prahalad and Hamel (1990) , forms the basis of this core competence movement. Core competence emphasizes on maintaining the focus on core business and can be achieved through outsourcing of the IS functions (Loh and Venkatraman, 1992; DiRomualdo and Gurbaxani, 1998) . Companies need to identify their core competence skills and formulate their products and services around these skills in order to differentiate from the competitors by offering better products and services at lower costs/inputs. A business organization may increase its competitive strength through two routes, either by improving its existing operations or by creating value-additions in terms of delivery of the existing products and services, e.g., shorter delivery period, increased service availability timings, reduced errors in delivery process, etc. Those organizations that believe in this approach may be termed to follow 'Process Improvement' approach. As the organizations aim to improve the efficiencies in its existing processes, their dependence on information system tools increases. Hence the business processes begin to be driven strongly by the information technology tools. Banking sector is one such example. By introducing the services like round-the-clock banking through ATM, internet banking, electronic fund transfer, anywhere banking, etc., the banks have tried to improve their processes, both related to customer services as well as efficiencies and effectiveness of their operations to sustain and gain in their respective markets. However, such approach has significantly increased their reliance on the information systems. Those banks that have targeted to have high quantum of improvements in their processes have chosen strong IS-driven processing setup like having networking of all branches, implementing core banking solution, high level intranets and internet infrastructure, robust and secure data storage, and processing through IS infrastructure and the like.
Another route for the business organizations to increase their competitiveness in their markets is by offering product/service differentiation to their customers or making customized offerings according to the specific customers' requirements. Banks may offer privileged services to their select customers who are the profit contributors for the bank while providing standard products and services to the remaining segment of customers.
Product Differentiation Focus
High Low
DECIDING INFORMATION SYSTEMS OUTSOURCING
• Change management: Outsourcing leads to structural changes and hence companies should build strategies for managing change smoothly and implement new structure.
IS Strategic Orientation
Information technology is an integral part of business architecture; in fact, it drives businesses in current business environment. However, right technology is an outcome of appropriate IS strategy. IT tools have increasingly become complex and costly and there are lots of options available leading to confusion in many IS-related decision situations. Companies, small and big, resort to IS outsourcing under such conditions (Rohde, 2004; Gonzalez, Gasco and Llopis, 2005) . Technology life cycle for IS solutions have shrunk considerably leading to high rate of obsolescence of IS solutions (Grover, Cheon and Teng, 1994; Clark, Zmud and McCray, 1995) resulting in technology risks and uncertainty regarding success of IS solution for the companies. Rapid technological changes resulting in increased IS maintenance (upgrading to accommodate the changing requirements, add newer functionalities) encourage the companies to outsource IS infrastructure (Gupta and Gupta, 1992) . Technical skills have influenced the IS outsourcing decisions. Aubert, Rivard and Patry (2004) in a survey of 335 firms have found a strong link between technical skills and IS outsourcing-more the requirement for technical skills for IS functions, higher is the reliance on IS outsourcing. Further unavailability of skilled manpower and difficulties in upgrading the skills of the existing IT employees in IS domain have become serious concerns for many organizations (Gonzalez, Gasco and Llopis, 2005) . Thus the companies have to look for an IS structure that utilizes the investments for the existing users and also provide additional uses for the optimal utilization of its IS assets. IS Outsourcing has emerged as an effective solution in such a scenario. The factors that represent IT strategic orientation are:
• Selection of technology and IS tools • Procurement of IS solutions • Implementation of IS solutions • Aligning IT tools with the business processes • IS performance metrics • Hiring and retaining effective and skilled IS manpower • Upgrading continuously the technical skill sets to prepare for future requirements • Control over IS setup (operational as well as strategic control) IS outsourcing has a direct impact on the way in which a company manages its short-term as well as long-term resources. The effects of outsourcing are not instantaneous; the long-term impact may be even more significant than the short-term effects. Outsourcing impact may be reflected in the reduction in employment costs, reduction in investment in assets, and reduction in research and development expenditures. This headcount reduction allows the firm to streamline operations and focus on what it does best. The same approach can be followed in information systems functions in companies. Juma'h and Wood (2000) tried to study the impact of IS outsourcing and divided the impact into two categories: short term and long term. The short-term effects may be employment costs, reduction in research and development costs, and reduction in investments in assets while longterm effects may be long-term obligations related to employees' benefits and pension, capital investments in IS, and one-off problems as Year 2000 or Euro compatibility. Various authors have described the benefits as well as disadvantages of IS outsourcing. Martinsons (1993) has listed cost savings, technology acquisition, and improved flexibility for dynamic business environments as the likely benefits and risks of over reliance on IS vendors and loss of strategic flexibility as the potential disadvantages. Others have listed the risks which range from incomplete contracting, lack of maturity and experience on the part of the company and the vendor (Willcocks, Lacity and Fitzgerald, 1995) to loss of innovative capabilities and technological indivisibility (Earl, 1996) , intangible costs of outsourcing, technological captivity to vendor, etc. (Palvia, 1995) . Apart from many other factors, the impact of IS outsourcing will finally govern the degree of outsourcing to be undertaken. The expected impact of outsourcing may be divided into three categories depending upon the time period: shortterm impact, mid-term impact, and long-term impact.
Short-term impact:
This category would include the effects of outsourcing, which are usually felt within a timeframe of six months to one year from the start of outsourcing, and may be concerned with IS efficiency or cost savings on IS.
• Efficiency of Information Systems: Efficiency is concerned with the resources consumed in producing a given service in a timely manner according to the agreed standards. Efficiency of Information Systems may be measured in terms of systems throughput, down time of Information Systems, response time to queries, system responsiveness to changes in processes. The logic of outsourcing is that the external service provider would be in a better position to deliver the services by virtue of its expertise in the area, higher sensitivity to the user requirements, and clearly laid down service deliverables. Hence, higher the degree of outsourcing, higher would be the efficiency of the Information Systems.
• Cost Savings: Cost of acquiring IS services would include the cost of IT hardware and software, IT spares, employees wages and overheads, training costs and other components such as communication costs and vendor management costs. In an internal IS setup, there may be overuse or underuse of IS resources be it IS equipment or skilled IS manpower as these are treated as 'free services.' In many cases, the organization may not be able to calculate the total cost of these services because of faulty transfer pricing mechanism. Through the outsourcing of IS services, the organization is able to consume the required IS services at real costs. Further, the user may be able to get cost benefits from the shared IS infrastructure of the external services provider.
Medium-term impact:
This impact would result over a time span of one to three years from the initiation of outsourcing. It usually deals with the tactical business concerning profitability, change in the overall performance levels of the entire system and processes, and IS controls and experiences with the outsourcing vendor including the associated risks of outsourcing.
• Outcome-based performance: Outsourcing approaches rely on outcome-based control measures instead of behaviour-based control measures that exist in internal sourcing setup. When a control system is more outcome-based, the role of senior executives in monitoring and directing the day-to-day activities and behaviour of personnel and other resources should be less, and hence the organization would involve more objective performance measures. The outcome-based performance derived from IS outsourcing defined for this study has the dimensions of overall satisfaction with IS, optimum financial returns on IS investments, effectiveness of management, quality of planning, staff turnover, operational performance, quality of service to customers, and value additions offered to customers.
• Information system controls: Control is defined as the power of directing. Its scope includes those policies and procedures necessary to prevent, detect, and correct errors and irregularities that affect data and the efficiency and effectiveness of IS setup. The attributes of IS that are being studied are:
• Controls and flexibility in input/output formats • Selection of technology • Capability to assess IS tasks • Control over IS personnel • Control over retaining IS employees • Control in system development process.
Maintaining control over an outsourced IS setup is complicated by the power of the outsourcing vendor and this power is determined by the degree of outsourcing.
Long-term impact:
Long-term impact of outsourcing would be felt usually after three years and onwards in areas usually strategic to the company. It would consist of the changes in the organization culture, impact of the new organization structure after outsourcing, increase/ decrease in core strengths of the company, and development of new skills and competencies by the company.
• Intellectual assets: Intellectual assets are individual or groups of intangible assets that constitute and embody the organization's capabilities, skills, knowledge, experience, people, resources, and intellectual property that are the source of company's ability to deliver unique value to its customers. While IS may be driven by strategy, strategy may also be influenced by the emergence of new technologies and the development of new information-based capabilities. Hence outsourcing should influence the generation of intellectual assets in any organization. • Learning competence: Learning competence may be referred to as the availability of the environment that facilitate the acquisition and development of new competencies and maintaining and updating the existing core competencies. Firms that rely heavily on outsourcing may find their internal skill-sets deteriorating as they become 'locked out' from learning new skills and technologies that are critical in the marketplace. Thus outsourcing is seen with caution by managers for their long-term competitiveness and survival.
IS Outsourcing Drivers
The extent to which a company shall undertake the outsourcing of its information systems would be guided by various reasons that we have referred to as outsourcing drivers. A particular organization may be driven to outsourcing by various factors specific to that organization like the market segment it is operating in, level of competition, ownership nature of the organization, management focus of the promoters, etc. The drivers that are considered for applying AHP are business focus on core banking functions, promised cost reduction, and shortage of skilled IS manpower.
Step II: Data Collection by Pair-wise Comparison of the Decision Elements
Using the nine-point scale as suggested by Karami (2006) , relative importance of experts for the factors at the same level with respect to factors of their preceding level is recorded. The scale for relative importance is given in Table 2 .
Step III: Measuring Consistency of Judgments of all observations is found to be either below or equal to 0.10 as desired (Table 3) .
Step IV: Calculating the Relative Weights of Factors
To calculate the relative weights of the factors, Expert Choice software is used. The local weight, which is the priority of an element with respect to its preceding element, is calculated. Figure 5 gives the weights of factors and sub-factors. The global weight with respect to the goal of choosing the degree of IS outsourcing, i.e., the three options of IS outsourcing degree, is then calculated by multiplying the local weight of an element by the weight of its preceding element. The judgments are finally synthesized using the geometric mean approach as suggested by Saaty. Table 3 gives the details of the local and global weights of the factors with respect to the three alternatives (Low, Selective, and High IS Outsourcing) of the goal of choosing the IS outsourcing degree.
RESULTS AND ANALYSIS OF AHP
Results of AHP process can be analysed for two purposes. Firstly, to help in choosing the degree of IS outsourcing; and secondly, to prioritize the decision factors of the IS outsourcing framework.
Choosing the Degree of IS Outsourcing
The results (output of Expert Choice) from the AHP process in terms of the syntheses of observations taken from eight experts with respect to the goal of choosing the outsourcing and are also not sure of long-term gains of IS outsourcing. Moreover, the outsourcing drivers have a definite role in outsourcing decisions.
To analyse the importance of sub-factors of the decision factors of IS outsourcing, weights of these sub-factors that give the relative importance with respect to their parent factors are given in Table 3 . Business strategic orientation emerges as the most important sub-factor (weight of 0.667) for IS alignment followed by IS strategic orientation (weight of 0.333). It shows that banks lay high importance on business strategy while deciding IS outsourcing. From Table 4 , in the short-term impact factor, cost reduction assumes higher importance than IS efficiency. Outcome-based performance represents higher (0.750) to medium-term impact as compared to IS controls (0.250). Similarly, in case of long-term impact, intellectual assets are more important than learning competence. Analysing the outsourcing drivers, business focus is found to be the most important (0.709) sub-factor followed by cost savings (weight of 0.179) and lack of IS skills (weight of 0.113).
The analysis of the global weights of the decision elements of IS outsourcing factors (sub-factors) as given in Table 3 , reveals that business strategic orientation in high IS outsourcing has the highest global weight (0.128). This implies that business strategy is the most important factor in deciding the IS outsourcing degree, and its role is most important in high IS outsourcing. Outcome-based performance emerges as the second most important decision element and it occurs in the selective IS outsourcing alternative.
Decision Implication of AHP Technique for IS Outsourcing Decision
It is observed that high IS outsourcing is the optimal IS outsourcing strategy that takes care of the short-medium-, and long-term interests of banks and gives overall best results for Indian banks. IS alignment emerges as the most important factor in outsourcing decisions which is derived from business strategy and IS strategy. Medium-term impact is reported to be more important in comparison to short-term and long-term impact. This implies that managers are not looking at quick gains from outsourcing strategy, but are looking at the medium-term returns and long-term concerns too. However, it is pertinent to mention here that outsourcing is a complex decision process, which is the interplay of
Outsourcing Alternative
Low IS Outsourcing
Selective IS Outsourcing
High IS Outsourcing
The results show that High IS outsourcing is the best option with a weight of 0.455. Selective outsourcing emerges as the next best option with a weight of 0.422 while low outsourcing comes out to be the least preferred one with a weight of 0.123. Hence, high IS outsourcing is the best advised choice for managers. The results also show that low outsourcing is the least fruitful option. Further, the AHP exercise has met the inconsistency requirements (overall value of 0.08), which is lesser than the maximum value of 0.10.
Prioritization of Decision Factors of IS Outsourcing
The AHP process has also led to prioritizing the decision factors of IS outsourcing. Table 3 gives the weights of the five decision factors and their sub-factors. It also shows the global weight with respect to the goal of choosing the degree of IS outsourcing. IS alignment has emerged as the most important factor in choosing the degree of IS outsourcing (weight of 0.352). Thus it may be inferred that managers consider the business strategies and IS strategic orientation of their banks while deciding on outsourcing decisions.
Among the three categories of impact in terms of time period, medium-term impact emerges as the most important impact factor (weight of 0.248) in selecting IS outsourcing degree followed by short-term impact (weight of 0.190), and lastly, long-term impact (0.154). It may be inferred that managers consider IS outsourcing as a strategic decision and are concerned about the medium-term effects. Another interpretation of this could be that managers consider the middle of path approach--they are not swayed by short-term gains of IS various factors: internal as well as external environmental factors. While the above-mentioned illustration tries to cover broad factors, it gives flexibility to practitioners to account for different sub-factors under these factors. The application of AHP using these broad array of sub-factors would lead to a decision model and customized solutions for IS outsourcing in such situations. For example, a manager may consider the constituent factors of IS alignment, business strategy, and IS strategy that would be appropriate and relevant to his organization's environment and can be optimally factored in the AHP decision hierarchy. Similar is the case with other factors as impact, outsourcing drivers, etc. Further, business environment is undergoing continuous changes and hence correspondingly different factors influence IS outsourcing decisions. While the presented factors in AHP exercise may be applicable in the current environment, it is advised to review the decision factors on regular intervals and make suitable changes as well as introduce new relevant factors and omit the factors that are not relevant.
Care needs to be taken while implementing an outsourcing decision. There are risks involved in outsourcing the information systems referred to as IS outsourcing barriers, which could discourage outsourcing of these IS services. These barriers may be as varied as overdependence on external vendor, security of business plans and other information, high operating costs, and loss of information systems-related expertise. These outsourcing barriers strongly affect the outsourcing decisions and may be considered as decision factors in the AHP process. The manager, while deciding on outsourcing its information systems, should determine the reasons which drive the organization for outsourcing information systems and at the same time should also consider the likely potential risks associated with this outsourcing decision to prepare the organization for such contingent situations and also incorporate the suitable countermeasures for such risks. While there is no guaranteed formula for the best outsourcing form, it is prudent on the part of managers to synergise the strategic business goals with the IS capabilities, expected impact in the short, mediumand long term and positive as well as negative forces (in the form of outsourcing drivers and barriers) to arrive at the best solution. AHP is one technique that can be used for such decisions.
CONCLUSION
With the growing need to cut cost and improve performance on a continuous basis in organizations, IS outsourcing has gained tremendous momentum in the past few years. It is a complex decision and depends not only on the expected impact in the short, medium, and long term, but is also linked to IS alignment, business strategy, IS strategy, and outsourcing drivers. Analytical hierarchy process (AHP) is used in this study so as to arrive at the goal of the study, i.e., choosing the right degree of IS outsourcing. High IS outsourcing emerges as the optimal outsourcing strategy that takes care of the shortterm, medium-term, and long-term interests of organizations, giving the best overall results. IS alignment is the most important factor in outsourcing decisions which is derived from business strategy and IS strategy. Further, it is observed that the application of AHP technique is dynamic in nature as it can be used considering the changing decision factors and the constituting sub-factors keeping with the changing requirements.
